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Rationales and descriptions of sensitivity analyses: 

It should be noted that both within individual and familial co-aggregation of 
attention-deficit/hyperactivity (ADHD) and autoimmune diseases (ADs), could be 
a measure of the direct effects of ADHD on AD. E.g., individuals with ADHD are 
known to smoke more tobacco1, 2 and weigh more3, both of which have been 
hypothesized to be causal in the development of several ADs4-6. Hence, familial 
co-aggregation of ADHD and ADs could be due to a combination of familial 
aggregation of ADHD7, 8 and the direct effects of relatives’ ADHD on the same 
relatives’ ADs. To test the existence of common underlying familial liability to 
ADHD and ADs, we repeated the family analyses with adjustment for the 
relatives’ ADHD as a covariate. The resulting estimates are biased, but no 
substantial attenuation of the estimates (ORs) and remaining statistical 
significance would support the hypothesis of a shared familial liability between 
ADHD and AD. Detailed rationales supporting these analyses have previously 
been published9, 10. After adjustment for relatives’ ADHD, there were only subtle 
changes in the familial association results. See Supplementary Figure S5. Likewise 
there could be a direct effect of autoimmunity on ADHD. We therefore repeated 
the family analyses with adjustment for any of the autoimmune diseases (anyAD) 
in the indexes. This adjustment did not have a profound impact on the familial 
associations. The results are not presented.  

Besides attention-deficit/hyperactivity (ADHD), several other psychiatric 
disorders have been associated with ADs 11-15. To assess whether ADHD was 
independently associated with ADs, we repeated the within individual and family 
analyses after the exclusion of all index individuals who had ever been diagnosed 
with a psychiatric disorder. See Supplementary Table S2 for case definition. In 
these analyses many of the associations were attenuated and the 95%CIs were 
much wider. However, several within individual and index-relative ADHD-AD 
associations remained statistically significant. See Supplementary Figure S6. 

ADHD medication has been used off-label to treat multiple sclerosis symptoms. If 
ADHD medication has been used off-label in the treatment of other ADs, this may 
lead to false positive associations due to our definition of ADHD case status. To 

confirm this was not the case, we repeated the within individual and family 
analyses with ADHD defined only from the Swedish National Patient Register. In 
these analyses, multiple sclerosis was defined from the Swedish National Patient 
Register solely without the exclusion of individuals who had dispensed ADHD 
medication. These sensitivity analyses did not have a profound impact on any 
associations. The results are not presented.  

Some diagnoses of the respective ADs could be the results of tentative diagnostics, 
and ADHD patients may be more likely to get tentative diagnoses as they might be 
in more contact with health services, potentially leading to false positive 
associations. To reduce the occurrence of tentative diagnoses, we performed 
sensitivity analyses where the AD case definitions required at least two recordings 
of the specific ADs. Individuals with only one recording of an AD were defined as 
not having that specific AD. After requiring two diagnoses, there was little to no 
remaining signal for any association between ADHD and ulcerative colitis, neither 
within individuals nor across relatives, with ORs clustering around 1.0 and no P-
values lower than 0.1. Regarding the remaining ADs, most of the within individual 
associations were somewhat attenuated with the requirement of two diagnoses, 
though the associations between index ADHD and relative’s ADs were robust. See 
Supplementary Figure S7. 

ADHD patients are perhaps more likely to have psychosomatic illnesses, and 
symptoms of psychosomatic disorders may mimic ADs, which could lead to false 
positive associations between ADHD and ADs. Therefore, we repeated the within 
individual analyses with the exclusion of individuals who had received a diagnosis 
of psychosomatoform disorder, and the family analyses with the exclusion of 
relatives who had received a psychosomatoform disorder diagnosis. See 
Supplementary Table S2 for case definition. These sensitivity analyses did not 
have a profound impact on any associations. The results are not presented. 

Irritable bowel disease may mimic celiac disease, Crohn’s disease and ulcerative 
colitis. For these three ADs, we therefore repeated the within individual analyses 
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with the exclusion of individuals who had received a diagnosis of irritable bowel 
syndrome, and the family analyses with the exclusion of relatives who had 
received a diagnosis of irritable bowel syndrome. See Supplementary Table S2 for 
case definition. In these analyses, ADHD’s associations with ulcerative colitis 
were attenuated with ORs clustering around 1.0, and no P-values lower than 0.09. 
For celiac disease and Crohn’s disease there were only minor changes to the 
estimates. See Supplementary Figure S8.  

The risk of receiving an ADHD diagnosis may vary geographically across 
Sweden16. Likewise, the risk of receiving a diagnosis of an AD might also vary 
geographically17. Consequently, location of birth and living might confound the 
associations between ADHD and ADs. To confirm that our results were not driven 
by geographic factors, we utilized the Swedish Medical Birth Register which was 
established in 197318 to attain information on the county of birth of the index 
individuals. We then repeated the familial co-aggregation analyses with 
adjustment for county of birth of the index individuals (born 1973-2010). The 
results were generally in line with the main findings. See Supplementary Figure 
S9. 

The Swedish National Patient Register did not include outpatient visits until 
200119, and inpatient diagnoses may represent more serious disease states. Since 

this may lead to bias, we repeated the within individual and family analyses by 
using only AD recordings made in 2001 or later.  After this restriction, attenuation 
of the estimates was noted in parent generation celiac disease, but not in the index 
generation. For the remaining ADs, there were only mostly minor attenuation of 
the ORs and wider 95%CIs. See Supplementary Figure S10. Similarly, as the 
Swedish National Patient Register did not register ADHD prior the introduction of 
the international classification of diseases 9th revision (ICD-9) in 1987, immortal 
time bias could potentially be introduced in the analyses. E.g. an individual born in 
1960 could not have been diagnosed with ADHD before age 27. In light of this 
issue, we repeated the within individual and family analyses after restricting to 
index individuals born 1987 to 2010. The results were largely in line with the main 
analyses, albeit somewhat attenuated with wider confidence intervals. See 
Supplementary Figure S11.  

Right-censoring could potentially bias our study as many individuals would be too 
young to have been diagnosed with ADHD or ADs. Thus, we repeated the within 
individual, sibling and cousin analyses with restriction to index individuals born 
between 1960 and 1990. These sensitivity analyses did not have a profound impact 
on any associations. The results are not presented. 
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Supplementary Table S1: Case definitions for disorders/diseases in the main analyses. 

Disorder/disease Definition 

ADHD At least one diagnosis of ICD-9: 314  

or ICD-10: F90  

or dispensed at least once ATC: N06BA01, N0BA02, N06BA04, N06BA09, N06BA12 

Any of the 13 autoimmune diseases (anyAD) Fulfilled the required definition of at least one the 13 specific autoimmune diseases 

Ankylosing spondylitis At least one diagnosis of ICD-8: 712.4  

or ICD-9: 720A  

or ICD-10: M45 

Celiac disease At least one diagnosis of ICD-8: 269.00, 269.99  

or ICD-9: 579A  

or ICD-10: K90.0 

Crohn’s disease At least one diagnosis of ICD-8: 563.00  

or ICD-9: 555  

or ICD-10: K50 

Grave’s disease At least one diagnosis of ICD-8: 242.00  

or ICD-9: 242A  

or ICD-10: E05.0 

Hashimoto’s disease At least one diagnosis of ICD-8: 245.03  

or ICD-9: 245C  

or ICD-10: E06.3 

If alive after 2006, also required one dispensed drug with ATC: H03AA to avoid false positives 

Multiple sclerosis At least one diagnosis of ICD-8: 340  

or ICD-9: 340  

or ICD-10: G35  

In addition, all individuals who had ever dispensed an ADHD-drug, but never ICD-9: 314 or ICD-10: F90 

were set to missing for this variable to avoid off-label prescribed stimulants  
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Psoriasis At least one diagnosis of ICD-8: 696.10, 696.19 

or ICD-9: 696B  

or ICD-10: L40.0, L40.1, L40.2, L.40.3, L40.8, L40.9 

Rheumatoid arthritis At least one diagnosis of ICD-8: 712.10, 712.38, 712.39, 712.50, 712.59 

or ICD-9: 714A, 714B, 714C 

or ICD-10: M05, M06 

Sarcoidosis At least one diagnosis of ICD-8: 135  

or ICD-9: 135  

or ICD-10: D86 

Sjögren’s disease At least one diagnosis of ICD-9: 710C  

or ICD-10: M35.0 

Systemic lupus erythematosus At least one diagnosis of ICD-9: 710A  

or ICD-10: M32 

Type 1 diabetes mellitus If dead 2006 or before: At least one ICD-10: E10 and never prescribed ATC: A10B  

If alive after 2006: At least one ICD-10: E10 and dispensed ATC: A10A at least once and never dispensed 

ATC: A10B 

Ulcerative colitis At least one diagnosis of ICD-8: 563.10 

or ICD-9: 556  

or ICD-10: K51 

Abbreviations: ADHD attention-deficit/hyperactivity disorder; ATC Anatomical Therapeutic Chemical;  ICD International Classification of Diseases 
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Supplementary Table S2: Case definitions for disorders/diseases in the sensitivity analyses.  

Disorder/disease Definition 

Any psychiatric disorder that is not ADHD At least one diagnosis of ICD-8: 291, 292, 295, 296, 297, 298, 299, 300, 301, 303, 304, 307, 308, 310.9, 

311.9, 312.9, 313.9, 314.9, 315.9 

or ICD-9: 291, 292, 293, 294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304,305A,305X 306, 307, 308, 

309, 310, 311, 312, 313, 315, 316, 317, 318, 319 

or ICD-10: F2, F3, F4, F5, F6, F7, F8, F10, F11, F12, F13, F14, F15, F16, F18, F19, F91, F92, F93, F94, 

F95, F98, F99 

Irritable bowel syndrome At least one diagnosis of ICD-8: 564.19 

or ICD-9: 564B 

or ICD-10: K58 

Psychosomatoform disorder At least one diagnosis of ICD-8: 305 

or ICD-9: 306 

or ICD-10: F45 

Abbreviations: ADHD attention-deficit/hyperactivity disorder; ICD International Classification of Diseases 
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Supplementary Table S3: Sex-specific within individual associations between attention-deficit/hyperactivity disorder (ADHD) and autoimmune diseases. 

Disorder/disease 
Within individual female OR (95%CI); 
P-value. Adjusted for year of birth.  

Within individual male OR (95%CI); P-
value. Adjusted for year of birth. 

P-value for interaction by sex. Adjusted 
for year of birth. 

Any of the autoimmune diseases  1.38 (1.32-1.44); P<0.001  1.30 (1.25-1.35); P<0.001 0.127 
Ankylosing spondylitis  1.53 (1.17-1.99); P=0.002  1.15 (0.92-1.44); P=0.220 0.084 
Celiac disease  1.39 (1.28-1.50); P<0.001  1.38 (1.28-1.49); P<0.001 0.543 
Crohn’s disease  1.40 (1.23-1.59); P<0.001  1.21 (1.07-1.36); P=0.002 0.279 
Graves’ disease  1.31 (1.14-1.50); P<0.001  1.47 (1.13-1.90); P=0.004 0.223 
Hashimoto’s thyroiditis  1.58 (1.36-1.84); P<0.001  1.98 (1.55-2.53); P<0.001 0.004 
Multiple sclerosis  0.78 (0.59-1.03); P=0.083  1.05 (0.75-1.46); P=0.791 0.146 
Psoriasis  1.65 (1.52-1.79); P<0.001  1.38 (1.28-1.49); P<0.001 <0.001 
Rheumatoid arthritis  1.16 (0.99-1.35); P=0.065  1.50 (1.22-1.84); P<0.001 0.062 
Sarcoidosis  1.41 (1.04-1.91); P=0.026  1.22 (0.96-1.54); P=0.104 0.260 
Sjögren’s syndrome  1.93 (1.48-2.52); P<0.001  0.88 (0.36-2.15); P=0.780 0.217 
Systemic lupus erythematosus  1.08 (0.80-1.45); P=0.619  0.70 (0.31-1.58); P=0.390 0.396 
Type 1 diabetes  1.35 (1.22-1.50); P<0.001  1.27 (1.18-1.37); P<0.001 0.170 
Ulcerative colitis  1.18 (1.04-1.33); P=0.010  1.05 (0.95-1.17); P=0.341 0.344 
Abbreviations: OR odds ratio; CI confidence interval 
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Supplementary Figure S1: The prevalences of the diseases and disorders investigated per birth year of the index individuals by sex.  

 

Abbreviation: ADHD attention-deficit/hyperactivity disorder  

Type 1 diabetes Ulcerative colitis ADHD

Sarcoidosis Sjögren's syndrome Systemic lupus erythematosus

Multiple sclerosis Psoriasis Rheumatoid arthritis

Crohn's disease Graves' disease Hashimoto's thyroiditis

Any of the autoimmune diseases Ankylosing spondylitis Celiac disease

1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010

1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010

1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010

1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010

1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010 1960 1970 1980 1990 2000 2010
0

50

100

150

0

10

20

30

40

0

40

80

120

0

10

20

0

200

400

600

800

0

10

20

30

40

0

30

60

90

0

50

100

150

200

0

10

20

30

0

30

60

90

0

200

400

600

800

0

20

40

60

80

0

20

40

60

0

10

20

30

40

50

0

30

60

90

Year of birth

P
re

v
a

le
n

c
e

 (
n

 p
r 

1
0

 0
0

0
)

Sex Female Male



9 
 
Supplementary Figure S2: All associations between index individuals’ attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 
as odds ratios with 95% confidence intervals and P-values (adjusted for year of birth of index and relative if applicable). The results presented in Figure 1 are also 
present in this figure for comprehensiveness. The x-axes are log-transformed.  
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Supplementary Figure S3: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 

calculated as standardized absolute risks and standardized risk differences with 95% confidence intervals (adjusted for year of birth of index and relative if 

applicable). The estimates for the relatives should be interpreted as the calculated risk of having a relative with the autoimmune disease of interest, given the index individual 

having ADHD or not. For example, if one does not have ADHD, the absolute risk of having a mother with psoriasis is 1.57% as compared to those with ADHD, where the 

absolute risk of having a mother with psoriasis is 2.24%.  
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 AR ADHD:  0.55 ( 0.50 - 0.59 )
 RD:  0.13 ( 0.08 - 0.17 )

Cousin  
 AR non-ADHD:  0.96 ( 0.95 - 0.96 )

 AR ADHD:  1.04 ( 1.01 - 1.06 )
 RD:  0.08 ( 0.05 - 0.11 )

Uncle  
 AR non-ADHD:  1.65 ( 1.64 - 1.66 )

 AR ADHD:  1.87 ( 1.79 - 1.94 )
 RD:  0.22 ( 0.14 - 0.29 )

Aunt  
 AR non-ADHD:  1.80 ( 1.78 - 1.81 )

 AR ADHD:  2.10 ( 2.02 - 2.18 )
 RD:  0.31 ( 0.22 - 0.39 )

Full sibling  
 AR non-ADHD:  0.95 ( 0.94 - 0.96 )

 AR ADHD:  1.24 ( 1.17 - 1.31 )
 RD:  0.29 ( 0.22 - 0.36 )

Father  
 AR non-ADHD:  1.61 ( 1.59 - 1.63 )

 AR ADHD:  1.89 ( 1.79 - 1.98 )
 RD:  0.28 ( 0.18 - 0.37 )

Mother  
 AR non-ADHD:  1.57 ( 1.55 - 1.59 )

 AR ADHD:  2.24 ( 2.14 - 2.35 )
 RD:  0.67 ( 0.57 - 0.78 )

Within individual  
 AR non-ADHD:  0.88 ( 0.87 - 0.89 )

 AR ADHD:  1.30 ( 1.23 - 1.37 )
 RD:  0.42 ( 0.35 - 0.49 )

Cousin  
 AR non-ADHD:  0.78 ( 0.77 - 0.78 )

 AR ADHD:  0.80 ( 0.78 - 0.82 )
 RD:  0.02 ( 0.00 - 0.04 )

Uncle  
 AR non-ADHD:  0.29 ( 0.28 - 0.30 )

 AR ADHD:  0.32 ( 0.29 - 0.35 )
 RD:  0.03 ( 0.00 - 0.06 )

Aunt  
 AR non-ADHD:  0.57 ( 0.57 - 0.58 )

 AR ADHD:  0.62 ( 0.57 - 0.66 )
 RD:  0.05 ( 0.00 - 0.09 )

Full sibling  
 AR non-ADHD:  0.72 ( 0.71 - 0.73 )

 AR ADHD:  0.87 ( 0.82 - 0.93 )
 RD:  0.15 ( 0.10 - 0.20 )

Father  
 AR non-ADHD:  0.24 ( 0.23 - 0.25 )

 AR ADHD:  0.26 ( 0.22 - 0.30 )
 RD:  0.02 (-0.02 - 0.06 )

Mother  
 AR non-ADHD:  0.53 ( 0.52 - 0.55 )

 AR ADHD:  0.64 ( 0.59 - 0.70 )
 RD:  0.11 ( 0.05 - 0.17 )

Within individual  
 AR non-ADHD:  0.72 ( 0.72 - 0.73 )

 AR ADHD:  1.01 ( 0.95 - 1.06 )
 RD:  0.29 ( 0.23 - 0.34 )

Cousin  
 AR non-ADHD:  0.17 ( 0.17 - 0.17 )

 AR ADHD:  0.17 ( 0.16 - 0.18 )
 RD:  0.00 (-0.01 - 0.01 )

Uncle  
 AR non-ADHD:  0.20 ( 0.20 - 0.21 )

 AR ADHD:  0.20 ( 0.17 - 0.22 )
 RD: -0.01 (-0.03 - 0.02 )

Aunt  
 AR non-ADHD:  0.48 ( 0.47 - 0.49 )

 AR ADHD:  0.50 ( 0.46 - 0.54 )
 RD:  0.02 (-0.02 - 0.06 )

Full sibling  
 AR non-ADHD:  0.17 ( 0.17 - 0.18 )

 AR ADHD:  0.21 ( 0.18 - 0.25 )
 RD:  0.04 ( 0.01 - 0.07 )

Father  
 AR non-ADHD:  0.19 ( 0.18 - 0.20 )

 AR ADHD:  0.21 ( 0.18 - 0.25 )
 RD:  0.02 (-0.01 - 0.06 )

Mother  
 AR non-ADHD:  0.44 ( 0.43 - 0.45 )

 AR ADHD:  0.48 ( 0.43 - 0.52 )
 RD:  0.04 (-0.01 - 0.08 )

Within individual  
 AR non-ADHD:  0.17 ( 0.17 - 0.18 )

 AR ADHD:  0.15 ( 0.12 - 0.18 )
 RD: -0.02 (-0.05 - 0.01 )

Cousin  
 AR non-ADHD:  0.15 ( 0.15 - 0.15 )

 AR ADHD:  0.17 ( 0.16 - 0.18 )
 RD:  0.02 ( 0.01 - 0.03 )

Uncle  
 AR non-ADHD:  0.38 ( 0.38 - 0.39 )

 AR ADHD:  0.37 ( 0.33 - 0.40 )
 RD: -0.02 (-0.05 - 0.02 )

Aunt  
 AR non-ADHD:  0.23 ( 0.22 - 0.23 )

 AR ADHD:  0.28 ( 0.25 - 0.31 )
 RD:  0.05 ( 0.02 - 0.08 )

Full sibling  
 AR non-ADHD:  0.15 ( 0.14 - 0.15 )

 AR ADHD:  0.19 ( 0.16 - 0.22 )
 RD:  0.04 ( 0.01 - 0.07 )

Father  
 AR non-ADHD:  0.37 ( 0.36 - 0.38 )

 AR ADHD:  0.39 ( 0.34 - 0.43 )
 RD:  0.02 (-0.03 - 0.06 )

Mother  
 AR non-ADHD:  0.21 ( 0.20 - 0.22 )

 AR ADHD:  0.30 ( 0.26 - 0.34 )
 RD:  0.09 ( 0.05 - 0.13 )

Within individual  
 AR non-ADHD:  0.14 ( 0.14 - 0.14 )

 AR ADHD:  0.18 ( 0.15 - 0.21 )
 RD:  0.04 ( 0.01 - 0.07 )

Cousin  
 AR non-ADHD:  0.15 ( 0.15 - 0.15 )

 AR ADHD:  0.15 ( 0.14 - 0.16 )
 RD:  0.01 (-0.01 - 0.02 )

Uncle  
 AR non-ADHD:  0.04 ( 0.04 - 0.04 )

 AR ADHD:  0.04 ( 0.03 - 0.05 )
 RD:  0.00 (-0.01 - 0.01 )

Aunt  
 AR non-ADHD:  0.30 ( 0.29 - 0.31 )

 AR ADHD:  0.32 ( 0.29 - 0.35 )
 RD:  0.02 (-0.01 - 0.05 )

Full sibling  
 AR non-ADHD:  0.14 ( 0.14 - 0.15 )

 AR ADHD:  0.18 ( 0.15 - 0.20 )
 RD:  0.03 ( 0.01 - 0.06 )

Father  
 AR non-ADHD:  0.04 ( 0.04 - 0.04 )

 AR ADHD:  0.04 ( 0.03 - 0.06 )
 RD:  0.00 (-0.01 - 0.02 )

Mother  
 AR non-ADHD:  0.32 ( 0.31 - 0.33 )

 AR ADHD:  0.39 ( 0.34 - 0.43 )
 RD:  0.07 ( 0.02 - 0.11 )

Within individual  
 AR non-ADHD:  0.14 ( 0.14 - 0.15 )

 AR ADHD:  0.25 ( 0.21 - 0.28 )
 RD:  0.10 ( 0.07 - 0.13 )

Cousin  
 AR non-ADHD:  4.37 ( 4.36 - 4.38 )

 AR ADHD:  4.54 ( 4.48 - 4.60 )
 RD:  0.17 ( 0.11 - 0.23 )

Uncle  
 AR non-ADHD:  5.67 ( 5.64 - 5.69 )

 AR ADHD:  6.04 ( 5.91 - 6.17 )
 RD:  0.37 ( 0.24 - 0.51 )

Aunt  
 AR non-ADHD:  7.83 ( 7.81 - 7.86 )

 AR ADHD:  8.72 ( 8.56 - 8.88 )
 RD:  0.89 ( 0.73 - 1.05 )

Full sibling  
 AR non-ADHD:  4.30 ( 4.28 - 4.33 )

 AR ADHD:  5.05 ( 4.92 - 5.19 )
 RD:  0.75 ( 0.61 - 0.89 )

Father  
 AR non-ADHD:  5.38 ( 5.34 - 5.42 )

 AR ADHD:  6.11 ( 5.94 - 6.28 )
 RD:  0.73 ( 0.56 - 0.90 )

Mother  
 AR non-ADHD:  7.02 ( 6.98 - 7.06 )

 AR ADHD:  8.87 ( 8.67 - 9.07 )
 RD:  1.85 ( 1.65 - 2.05 )

Within individual  
 AR non-ADHD:  4.11 ( 4.10 - 4.13 )

 AR ADHD:  5.43 ( 5.29 - 5.57 )
 RD:  1.31 ( 1.17 - 1.45 )

Cousin  
 AR non-ADHD:  0.28 ( 0.28 - 0.29 )

 AR ADHD:  0.32 ( 0.30 - 0.33 )
 RD:  0.03 ( 0.02 - 0.05 )

Uncle  
 AR non-ADHD:  0.17 ( 0.17 - 0.18 )

 AR ADHD:  0.20 ( 0.17 - 0.22 )
 RD:  0.02 ( 0.00 - 0.05 )

Aunt  
 AR non-ADHD:  0.96 ( 0.95 - 0.97 )

 AR ADHD:  1.08 ( 1.02 - 1.14 )
 RD:  0.12 ( 0.06 - 0.18 )

Full sibling  
 AR non-ADHD:  0.29 ( 0.28 - 0.30 )

 AR ADHD:  0.34 ( 0.30 - 0.38 )
 RD:  0.05 ( 0.01 - 0.09 )

Father  
 AR non-ADHD:  0.20 ( 0.19 - 0.20 )

 AR ADHD:  0.22 ( 0.19 - 0.26 )
 RD:  0.03 (-0.01 - 0.06 )

Mother  
 AR non-ADHD:  0.96 ( 0.94 - 0.98 )

 AR ADHD:  1.11 ( 1.04 - 1.19 )
 RD:  0.15 ( 0.08 - 0.23 )

Within individual  
 AR non-ADHD:  0.27 ( 0.27 - 0.28 )

 AR ADHD:  0.36 ( 0.32 - 0.41 )
 RD:  0.09 ( 0.05 - 0.14 )

Absolute risks (%) with 95% confidence intervals

Non-ADHD ADHD
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Abbreviations: ADHD attention-deficit/hyperactivity disorder, AR absolute risk, RD risk difference.   

Type 1 diabetes Ulcerative colitis

Rheumatoid arthritis Sarcoidosis Sjögren's syndrome Systemic lupus erythematosus

0.0 0.3 0.6 0.9 0.0 0.3 0.6 0.9

0.0 0.5 1.0 1.5 0.0 0.1 0.2 0.3 0.4 0.0 0.1 0.2 0.3 0.4 0.5 0.0 0.1 0.2 0.3

Cousin  
 AR non-ADHD:  0.07 ( 0.07 - 0.07 )

 AR ADHD:  0.07 ( 0.06 - 0.08 )
 RD:  0.00 (-0.01 - 0.01 )

Uncle  
 AR non-ADHD:  0.04 ( 0.04 - 0.04 )

 AR ADHD:  0.04 ( 0.03 - 0.05 )
 RD:  0.00 (-0.01 - 0.02 )

Aunt  
 AR non-ADHD:  0.25 ( 0.24 - 0.25 )

 AR ADHD:  0.30 ( 0.27 - 0.34 )
 RD:  0.06 ( 0.03 - 0.09 )

Full sibling  
 AR non-ADHD:  0.07 ( 0.07 - 0.07 )

 AR ADHD:  0.10 ( 0.08 - 0.13 )
 RD:  0.03 ( 0.01 - 0.06 )

Father  
 AR non-ADHD:  0.03 ( 0.03 - 0.04 )

 AR ADHD:  0.04 ( 0.03 - 0.06 )
 RD:  0.01 (-0.01 - 0.02 )

Mother  
 AR non-ADHD:  0.20 ( 0.19 - 0.21 )

 AR ADHD:  0.26 ( 0.22 - 0.29 )
 RD:  0.06 ( 0.03 - 0.10 )

Within individual  
 AR non-ADHD:  0.07 ( 0.06 - 0.07 )

 AR ADHD:  0.07 ( 0.05 - 0.09 )
 RD:  0.00 (-0.02 - 0.02 )

Cousin  
 AR non-ADHD:  0.06 ( 0.06 - 0.06 )

 AR ADHD:  0.06 ( 0.05 - 0.07 )
 RD:  0.00 (-0.01 - 0.01 )

Uncle  
 AR non-ADHD:  0.04 ( 0.04 - 0.04 )

 AR ADHD:  0.04 ( 0.03 - 0.05 )
 RD:  0.00 (-0.01 - 0.01 )

Aunt  
 AR non-ADHD:  0.36 ( 0.35 - 0.36 )

 AR ADHD:  0.41 ( 0.37 - 0.45 )
 RD:  0.05 ( 0.02 - 0.09 )

Full sibling  
 AR non-ADHD:  0.07 ( 0.06 - 0.07 )

 AR ADHD:  0.08 ( 0.06 - 0.10 )
 RD:  0.01 (-0.01 - 0.04 )

Father  
 AR non-ADHD:  0.04 ( 0.03 - 0.04 )

 AR ADHD:  0.04 ( 0.03 - 0.05 )
 RD:  0.00 (-0.01 - 0.02 )

Mother  
 AR non-ADHD:  0.28 ( 0.27 - 0.29 )

 AR ADHD:  0.46 ( 0.41 - 0.51 )
 RD:  0.18 ( 0.13 - 0.23 )

Within individual  
 AR non-ADHD:  0.05 ( 0.05 - 0.06 )

 AR ADHD:  0.10 ( 0.07 - 0.12 )
 RD:  0.04 ( 0.02 - 0.07 )

Cousin  
 AR non-ADHD:  0.14 ( 0.14 - 0.14 )

 AR ADHD:  0.15 ( 0.13 - 0.16 )
 RD:  0.01 ( 0.00 - 0.02 )

Uncle  
 AR non-ADHD:  0.38 ( 0.37 - 0.38 )

 AR ADHD:  0.38 ( 0.35 - 0.41 )
 RD:  0.00 (-0.03 - 0.04 )

Aunt  
 AR non-ADHD:  0.26 ( 0.25 - 0.26 )

 AR ADHD:  0.28 ( 0.25 - 0.31 )
 RD:  0.03 ( 0.00 - 0.06 )

Full sibling  
 AR non-ADHD:  0.14 ( 0.14 - 0.15 )

 AR ADHD:  0.17 ( 0.14 - 0.20 )
 RD:  0.03 ( 0.00 - 0.06 )

Father  
 AR non-ADHD:  0.37 ( 0.36 - 0.39 )

 AR ADHD:  0.42 ( 0.37 - 0.46 )
 RD:  0.04 ( 0.00 - 0.09 )

Mother  
 AR non-ADHD:  0.24 ( 0.23 - 0.25 )

 AR ADHD:  0.29 ( 0.25 - 0.32 )
 RD:  0.05 ( 0.01 - 0.08 )

Within individual  
 AR non-ADHD:  0.13 ( 0.13 - 0.14 )

 AR ADHD:  0.17 ( 0.14 - 0.20 )
 RD:  0.04 ( 0.00 - 0.07 )

Cousin  
 AR non-ADHD:  0.64 ( 0.63 - 0.64 )

 AR ADHD:  0.63 ( 0.61 - 0.65 )
 RD: -0.01 (-0.03 - 0.01 )

Uncle  
 AR non-ADHD:  0.97 ( 0.96 - 0.98 )

 AR ADHD:  1.00 ( 0.95 - 1.06 )
 RD:  0.03 (-0.02 - 0.09 )

Aunt  
 AR non-ADHD:  0.97 ( 0.96 - 0.98 )

 AR ADHD:  1.03 ( 0.97 - 1.08 )
 RD:  0.06 ( 0.00 - 0.12 )

Full sibling  
 AR non-ADHD:  0.62 ( 0.61 - 0.63 )

 AR ADHD:  0.63 ( 0.58 - 0.68 )
 RD:  0.01 (-0.04 - 0.06 )

Father  
 AR non-ADHD:  0.92 ( 0.90 - 0.93 )

 AR ADHD:  0.98 ( 0.91 - 1.05 )
 RD:  0.07 ( 0.00 - 0.14 )

Mother  
 AR non-ADHD:  0.90 ( 0.88 - 0.91 )

 AR ADHD:  1.00 ( 0.93 - 1.07 )
 RD:  0.10 ( 0.03 - 0.17 )

Within individual  
 AR non-ADHD:  0.59 ( 0.58 - 0.59 )

 AR ADHD:  0.65 ( 0.60 - 0.70 )
 RD:  0.06 ( 0.01 - 0.11 )

Cousin  
 AR non-ADHD:  0.31 ( 0.30 - 0.31 )

 AR ADHD:  0.33 ( 0.31 - 0.35 )
 RD:  0.02 ( 0.01 - 0.04 )

Uncle  
 AR non-ADHD:  0.51 ( 0.50 - 0.51 )

 AR ADHD:  0.52 ( 0.48 - 0.56 )
 RD:  0.01 (-0.03 - 0.05 )

Aunt  
 AR non-ADHD:  1.30 ( 1.29 - 1.31 )

 AR ADHD:  1.47 ( 1.40 - 1.54 )
 RD:  0.18 ( 0.11 - 0.24 )

Full sibling  
 AR non-ADHD:  0.33 ( 0.33 - 0.34 )

 AR ADHD:  0.39 ( 0.35 - 0.44 )
 RD:  0.06 ( 0.02 - 0.10 )

Father  
 AR non-ADHD:  0.46 ( 0.45 - 0.47 )

 AR ADHD:  0.55 ( 0.49 - 0.60 )
 RD:  0.08 ( 0.03 - 0.14 )

Mother  
 AR non-ADHD:  1.02 ( 1.00 - 1.04 )

 AR ADHD:  1.33 ( 1.25 - 1.41 )
 RD:  0.31 ( 0.23 - 0.39 )

Within individual  
 AR non-ADHD:  0.29 ( 0.29 - 0.29 )

 AR ADHD:  0.37 ( 0.32 - 0.41 )
 RD:  0.08 ( 0.03 - 0.12 )

Cousin  
 AR non-ADHD:  0.68 ( 0.68 - 0.69 )

 AR ADHD:  0.69 ( 0.67 - 0.71 )
 RD:  0.01 (-0.02 - 0.03 )

Uncle  
 AR non-ADHD:  0.99 ( 0.98 - 1.00 )

 AR ADHD:  1.06 ( 1.01 - 1.12 )
 RD:  0.07 ( 0.01 - 0.13 )

Aunt  
 AR non-ADHD:  0.70 ( 0.69 - 0.70 )

 AR ADHD:  0.73 ( 0.68 - 0.78 )
 RD:  0.04 (-0.01 - 0.09 )

Full sibling  
 AR non-ADHD:  0.67 ( 0.66 - 0.68 )

 AR ADHD:  0.69 ( 0.64 - 0.73 )
 RD:  0.02 (-0.03 - 0.06 )

Father  
 AR non-ADHD:  0.87 ( 0.85 - 0.88 )

 AR ADHD:  1.06 ( 0.99 - 1.13 )
 RD:  0.19 ( 0.12 - 0.27 )

Mother  
 AR non-ADHD:  0.54 ( 0.52 - 0.55 )

 AR ADHD:  0.76 ( 0.70 - 0.82 )
 RD:  0.22 ( 0.16 - 0.28 )

Within individual  
 AR non-ADHD:  0.66 ( 0.66 - 0.67 )

 AR ADHD:  0.85 ( 0.80 - 0.90 )
 RD:  0.19 ( 0.14 - 0.24 )

Absolute risks (%) with 95% confidence intervals

Non-ADHD ADHD
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Supplementary Figure S4: The interaction by parent type on the association between index attention-deficit/hyperactivity disorder (ADHD) and autoimmune 

disease as exponentiated coefficients with 95% confidence intervals and P-values (adjusted for year of birth of index and relative). The exponentiated coefficient 

represent the ratio of the two odds ratios (OR), e.g. ORindex-mother and ORindex-father in the anlyses of “mother vs father”. If the ratio is > 1, it indicates that ORindex-mother is higher 

than ORindex-father. Similar for “aunt vs uncle”, and “maternal aunt and uncle vs paternal aunt and uncle” (“maternal side vs paternal side”). The results presented in Figure 2 are 

also present in this figure for comprehensiveness. The x-axes are log-transformed.  

 

Type 1 diabetes Ulcerative colitis

Sarcoidosis Sjögren's syndrome Systemic lupus erythematosus

Multiple sclerosis Psoriasis Rheumatoid arthritis

Crohn's disease Graves' disease Hashimoto's thyroiditis

Any of the autoimmune diseases Ankylosing spondylitis Celiac disease

0.9 1.0 1.1 1.3 1.0 1.1

0.9 1.0 1.1 0.9 1.0 1.1 1.3 1.8 0.9 1.0 1.1 1.3

0.9 1.0 1.1 0.9 1.0 1.1 1.3 1.0 1.1

1.0 1.1 0.9 1.0 1.1 0.9 1.0 1.1 1.3 1.8

1.0 1.1 0.9 1.0 1.1 1.3 0.9 1.0 1.1 1.3

Maternal side vs paternal side 1.12 (0.99-1.26); P=0.071

Aunt vs uncle 0.97 (0.86-1.10); P=0.687

Mother vs father 1.09 (0.92-1.30); P=0.332

Maternal side vs paternal side 1.03 (0.85-1.25); P=0.728

Aunt vs uncle 1.19 (0.88-1.62); P=0.258

Mother vs father 1.28 (0.88-1.86); P=0.198

Maternal side vs paternal side 1.05 (0.97-1.14); P=0.247

Aunt vs uncle 1.11 (1.02-1.22); P=0.020

Mother vs father 1.11 (0.99-1.24); P=0.081

Maternal side vs paternal side 1.18 (0.98-1.44); P=0.087

Aunt vs uncle 1.10 (0.82-1.47); P=0.530

Mother vs father 1.01 (0.69-1.48); P=0.946

Maternal side vs paternal side 0.98 (0.85-1.14); P=0.827

Aunt vs uncle 1.26 (1.09-1.45); P=0.001

Mother vs father 1.36 (1.14-1.61); P<0.001

Maternal side vs paternal side 1.03 (0.93-1.14); P=0.616

Aunt vs uncle 1.00 (0.87-1.14); P=0.982

Mother vs father 1.02 (0.87-1.20); P=0.784

Maternal side vs paternal side 0.94 (0.89-1.00); P=0.042

Aunt vs uncle 1.03 (0.98-1.09); P=0.235

Mother vs father 1.23 (1.15-1.32); P<0.001

Maternal side vs paternal side 1.18 (0.99-1.40); P=0.070

Aunt vs uncle 1.12 (0.84-1.50); P=0.433

Mother vs father 1.56 (1.08-2.24); P=0.018

Maternal side vs paternal side 1.03 (0.95-1.11); P=0.522

Aunt vs uncle 1.03 (0.95-1.11); P=0.520

Mother vs father 1.04 (0.94-1.16); P=0.395

Maternal side vs paternal side 0.99 (0.96-1.03); P=0.736

Aunt vs uncle 1.05 (1.02-1.08); P=0.002

Mother vs father 1.13 (1.09-1.17); P<0.001

Maternal side vs paternal side 1.04 (0.94-1.14); P=0.469

Aunt vs uncle 1.06 (0.96-1.16); P=0.262

Mother vs father 1.06 (0.95-1.20); P=0.299

Maternal side vs paternal side 0.93 (0.81-1.06); P=0.273

Aunt vs uncle 1.07 (0.92-1.23); P=0.392

Mother vs father 0.96 (0.80-1.15); P=0.678

Maternal side vs paternal side 0.94 (0.82-1.08); P=0.404

Aunt vs uncle 1.09 (0.95-1.25); P=0.218

Mother vs father 1.07 (0.91-1.27); P=0.406

Maternal side vs paternal side 0.91 (0.83-0.99); P=0.029

Aunt vs uncle 0.98 (0.90-1.07); P=0.680

Mother vs father 1.15 (1.04-1.28); P=0.008

Ratio of odds ratios
 with 95% confidence intervals
 and P-values from Wald test
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Supplementary Figure S5: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and relatives’ autoimmune disease with 

adjustment for relatives’ ADHD (and year of birth of index and relative if applicable). The intraindividual associations, which are not affected in these analyses, are 

included for reference. The x-axes are log-transformed. 

 

Type 1 diabetes Ulcerative colitis

Sarcoidosis Sjögren's syndrome Systemic lupus erythematosus

Multiple sclerosis Psoriasis Rheumatoid arthritis

Crohn's disease Graves' disease Hashimoto's thyroiditis

Any of the autoimmune diseases Ankylosing spondylitis Celiac disease

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

Cousin  1.02 (0.99-1.05); P=0.174
Uncle  1.10 (0.99-1.22); P=0.065
Aunt  1.07 (1.00-1.15); P=0.065

Full sibling  1.16 (1.10-1.24); P<0.001
Father  1.07 (0.92-1.24); P=0.395
Mother  1.16 (1.06-1.27); P=0.001

Within individual  1.40 (1.33-1.48); P<0.001

Cousin  1.02 (0.96-1.10); P=0.490
Uncle  0.90 (0.67-1.20); P=0.475
Aunt  1.07 (0.97-1.18); P=0.185

Full sibling  1.19 (1.04-1.37); P=0.015
Father  0.96 (0.67-1.38); P=0.844
Mother  1.17 (1.04-1.32); P=0.008

Within individual  1.71 (1.51-1.95); P<0.001

Cousin  1.07 (1.02-1.13); P=0.007
Uncle  1.02 (0.94-1.10); P=0.612
Aunt  1.14 (1.08-1.19); P<0.001

Full sibling  1.16 (1.04-1.30); P=0.008
Father  1.18 (1.07-1.30); P=0.001
Mother  1.30 (1.22-1.38); P<0.001

Within individual  1.26 (1.11-1.43); P<0.001

Cousin  1.01 (0.91-1.13); P=0.787
Uncle  1.13 (0.86-1.49); P=0.365
Aunt  1.24 (1.12-1.38); P<0.001

Full sibling  1.51 (1.23-1.86); P<0.001
Father  1.29 (0.90-1.87); P=0.169
Mother  1.30 (1.14-1.49); P<0.001

Within individual  1.02 (0.78-1.35); P=0.869

Cousin  1.12 (1.04-1.20); P=0.004
Uncle  0.95 (0.87-1.05); P=0.323
Aunt  1.20 (1.07-1.33); P=0.001

Full sibling  1.23 (1.05-1.43); P=0.010
Father  1.03 (0.92-1.16); P=0.577
Mother  1.36 (1.19-1.56); P<0.001

Within individual  1.28 (1.08-1.52); P=0.005

Cousin  1.11 (1.05-1.17); P<0.001
Uncle  1.12 (0.99-1.27); P=0.081
Aunt  1.12 (1.06-1.18); P<0.001

Full sibling  1.15 (1.03-1.29); P=0.015
Father  1.10 (0.94-1.28); P=0.236
Mother  1.15 (1.08-1.23); P<0.001

Within individual  1.35 (1.19-1.52); P<0.001

Cousin  1.08 (1.05-1.11); P<0.001
Uncle  1.13 (1.08-1.18); P<0.001
Aunt  1.17 (1.12-1.22); P<0.001

Full sibling  1.27 (1.20-1.34); P<0.001
Father  1.15 (1.09-1.21); P<0.001
Mother  1.38 (1.32-1.45); P<0.001

Within individual  1.48 (1.40-1.57); P<0.001

Cousin  1.01 (0.89-1.15); P=0.846
Uncle  1.03 (0.78-1.36); P=0.837
Aunt  1.15 (1.05-1.26); P=0.003

Full sibling  1.16 (0.90-1.50); P=0.251
Father  1.05 (0.75-1.48); P=0.778
Mother  1.55 (1.38-1.74); P<0.001

Within individual  1.79 (1.38-2.31); P<0.001

Cousin  0.98 (0.95-1.02); P=0.399
Uncle  1.03 (0.98-1.09); P=0.253
Aunt  1.06 (1.00-1.12); P=0.044

Full sibling  1.01 (0.94-1.10); P=0.727
Father  1.06 (0.98-1.14); P=0.129
Mother  1.09 (1.02-1.17); P=0.018

Within individual  1.11 (1.02-1.20); P=0.013

Cousin  1.04 (1.02-1.05); P<0.001
Uncle  1.07 (1.04-1.09); P<0.001
Aunt  1.12 (1.10-1.14); P<0.001

Full sibling  1.15 (1.12-1.19); P<0.001
Father  1.13 (1.09-1.16); P<0.001
Mother  1.26 (1.23-1.29); P<0.001

Within individual  1.34 (1.30-1.38); P<0.001

Cousin  1.02 (0.98-1.07); P=0.248
Uncle  1.09 (1.02-1.17); P=0.011
Aunt  1.15 (1.08-1.23); P<0.001

Full sibling  1.17 (1.07-1.28); P<0.001
Father  1.14 (1.04-1.24); P=0.005
Mother  1.19 (1.10-1.29); P<0.001

Within individual  1.30 (1.19-1.42); P<0.001

Cousin  0.99 (0.92-1.06); P=0.709
Uncle  0.97 (0.86-1.10); P=0.667
Aunt  1.04 (0.96-1.13); P=0.320

Full sibling  1.24 (1.06-1.44); P=0.007
Father  1.13 (0.97-1.31); P=0.124
Mother  1.10 (0.99-1.22); P=0.076

Within individual  0.88 (0.71-1.09); P=0.238

Cousin  1.06 (0.98-1.15); P=0.134
Uncle  1.01 (0.92-1.10); P=0.866
Aunt  1.10 (0.98-1.22); P=0.093

Full sibling  1.20 (1.01-1.42); P=0.038
Father  1.11 (0.99-1.24); P=0.063
Mother  1.16 (1.02-1.32); P=0.023

Within individual  1.27 (1.05-1.53); P=0.012

Cousin  1.00 (0.97-1.04); P=0.811
Uncle  1.07 (1.01-1.13); P=0.017
Aunt  1.05 (0.98-1.12); P=0.139

Full sibling  0.99 (0.93-1.07); P=0.871
Father  1.21 (1.13-1.29); P<0.001
Mother  1.39 (1.28-1.50); P<0.001

Within individual  1.29 (1.21-1.37); P<0.001

Odds ratios with 95% confidence intervals
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Supplementary Figure S6: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 

after exclusion of all index individuals who have received any non-ADHD psychiatric disorder diagnosis in specialist health care (adjusted for year of birth of index 

and relative if applicable). The x-axes are log-transformed 
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Cousin  1.02 (0.97-1.08); P=0.412
Uncle  1.16 (0.98-1.37); P=0.082
Aunt  0.97 (0.85-1.10); P=0.629

Full sibling  1.22 (1.09-1.35); P<0.001
Father  0.79 (0.60-1.03); P=0.077
Mother  1.20 (1.04-1.39); P=0.014

Within individual  1.18 (1.05-1.32); P=0.004

Cousin  0.98 (0.85-1.12); P=0.775
Uncle  1.02 (0.64-1.63); P=0.928
Aunt  1.08 (0.91-1.28); P=0.367

Full sibling  1.28 (1.00-1.65); P=0.054
Father  0.81 (0.41-1.61); P=0.552
Mother  1.19 (0.97-1.45); P=0.088

Within individual  1.77 (1.34-2.35); P<0.001

Cousin  1.04 (0.93-1.17); P=0.492
Uncle  1.04 (0.91-1.21); P=0.548
Aunt  1.14 (1.04-1.25); P=0.004

Full sibling  1.21 (0.96-1.54); P=0.112
Father  1.10 (0.92-1.31); P=0.304
Mother  1.25 (1.12-1.40); P<0.001

Within individual  1.42 (1.06-1.90); P=0.018

Cousin  1.03 (0.83-1.28); P=0.796
Uncle  1.11 (0.68-1.82); P=0.675
Aunt  1.21 (1.00-1.45); P=0.049

Full sibling  2.07 (1.42-3.02); P<0.001
Father  1.09 (0.59-2.03); P=0.782
Mother  1.58 (1.28-1.94); P<0.001

Within individual  1.05 (0.52-2.10); P=0.898

Cousin  1.10 (0.94-1.29); P=0.243
Uncle  0.93 (0.79-1.10); P=0.390
Aunt  1.35 (1.13-1.63); P=0.001

Full sibling  1.35 (0.96-1.91); P=0.088
Father  1.01 (0.83-1.23); P=0.927
Mother  1.25 (0.99-1.58); P=0.059

Within individual  0.96 (0.60-1.52); P=0.855

Cousin  1.17 (1.05-1.30); P=0.004
Uncle  0.95 (0.75-1.20); P=0.669
Aunt  1.15 (1.04-1.27); P=0.005

Full sibling  1.27 (1.00-1.62); P=0.046
Father  1.14 (0.89-1.45); P=0.294
Mother  1.20 (1.07-1.34); P=0.001

Within individual  1.16 (0.84-1.61); P=0.372

Cousin  1.08 (1.02-1.15); P=0.006
Uncle  1.13 (1.05-1.22); P=0.001
Aunt  1.17 (1.09-1.26); P<0.001

Full sibling  1.07 (0.95-1.22); P=0.263
Father  1.19 (1.09-1.30); P<0.001
Mother  1.43 (1.32-1.56); P<0.001

Within individual  1.30 (1.14-1.47); P<0.001

Cousin  1.32 (1.03-1.68); P=0.027
Uncle  1.20 (0.75-1.94); P=0.450
Aunt  1.10 (0.93-1.31); P=0.274

Full sibling  0.85 (0.39-1.85); P=0.688
Father  0.52 (0.22-1.24); P=0.142
Mother  1.20 (0.96-1.50); P=0.116

Within individual  1.51 (0.72-3.17); P=0.281

Cousin  0.91 (0.84-0.98); P=0.017
Uncle  0.93 (0.84-1.03); P=0.148
Aunt  1.02 (0.92-1.13); P=0.706

Full sibling  1.03 (0.87-1.21); P=0.755
Father  1.12 (0.99-1.26); P=0.061
Mother  1.07 (0.95-1.21); P=0.263

Within individual  0.96 (0.79-1.17); P=0.697

Cousin  1.03 (1.00-1.06); P=0.047
Uncle  1.04 (0.99-1.08); P=0.099
Aunt  1.12 (1.08-1.16); P<0.001

Full sibling  1.17 (1.10-1.23); P<0.001
Father  1.11 (1.05-1.16); P<0.001
Mother  1.28 (1.23-1.33); P<0.001

Within individual  1.18 (1.11-1.25); P<0.001

Cousin  0.97 (0.90-1.06); P=0.553
Uncle  1.10 (0.98-1.25); P=0.104
Aunt  1.16 (1.03-1.30); P=0.011

Full sibling  1.25 (1.05-1.48); P=0.012
Father  1.11 (0.96-1.29); P=0.148
Mother  1.25 (1.09-1.43); P=0.001

Within individual  1.18 (0.97-1.44); P=0.089

Cousin  1.08 (0.93-1.26); P=0.335
Uncle  1.03 (0.83-1.28); P=0.766
Aunt  1.17 (1.02-1.33); P=0.023

Full sibling  1.25 (0.90-1.74); P=0.177
Father  1.10 (0.85-1.42); P=0.472
Mother  1.15 (0.97-1.37); P=0.104

Within individual  1.14 (0.66-1.96); P=0.639

Cousin  1.04 (0.87-1.24); P=0.695
Uncle  1.05 (0.90-1.22); P=0.571
Aunt  1.07 (0.88-1.29); P=0.509

Full sibling  1.12 (0.72-1.74); P=0.624
Father  1.10 (0.92-1.33); P=0.293
Mother  1.04 (0.82-1.33); P=0.738

Within individual  1.35 (0.86-2.13); P=0.192

Cousin  1.00 (0.94-1.06); P=0.946
Uncle  0.94 (0.85-1.04); P=0.249
Aunt  1.08 (0.96-1.21); P=0.209

Full sibling  1.06 (0.93-1.21); P=0.363
Father  1.16 (1.02-1.31); P=0.021
Mother  1.45 (1.27-1.66); P<0.001

Within individual  1.08 (0.95-1.23); P=0.223

Odds ratios with 95% confidence intervals
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Supplementary Figure S7: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 

(adjusted for year of birth of index and relative if applicable). The case definition for all autoimmune diseases required at least two recordings in the Swedish 

national patient register. The x-axes are log-transformed. 

 

  

Type 1 diabetes Ulcerative colitis

Sarcoidosis Sjögren's syndrome Systemic lupus erythematosus

Multiple sclerosis Psoriasis Rheumatoid arthritis

Crohn's disease Graves' disease Hashimoto's thyroiditis

Any of the autoimmune diseases Ankylosing spondylitis Celiac disease

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8 0.8 1.0 1.2 1.5 1.8

Cousin  1.00 (0.96-1.03); P=0.925
Uncle  0.90 (0.77-1.06); P=0.216
Aunt  1.03 (0.92-1.14); P=0.640

Full sibling  1.10 (1.02-1.19); P=0.009
Father  0.83 (0.64-1.07); P=0.155
Mother  1.13 (0.99-1.30); P=0.067

Within individual  1.32 (1.24-1.42); P<0.001

Cousin  1.02 (0.94-1.11); P=0.595
Uncle  0.83 (0.55-1.24); P=0.366
Aunt  1.06 (0.93-1.22); P=0.386

Full sibling  1.24 (1.05-1.47); P=0.010
Father  1.08 (0.67-1.75); P=0.751
Mother  1.18 (1.00-1.40); P=0.046

Within individual  1.64 (1.40-1.92); P<0.001

Cousin  1.07 (1.01-1.14); P=0.030
Uncle  1.02 (0.93-1.11); P=0.734
Aunt  1.14 (1.08-1.20); P<0.001

Full sibling  1.18 (1.04-1.34); P=0.013
Father  1.21 (1.08-1.35); P=0.001
Mother  1.23 (1.14-1.32); P<0.001

Within individual  1.16 (1.00-1.36); P=0.054

Cousin  1.03 (0.92-1.16); P=0.604
Uncle  0.96 (0.68-1.38); P=0.842
Aunt  1.27 (1.14-1.43); P<0.001

Full sibling  1.39 (1.10-1.77); P=0.006
Father  1.13 (0.71-1.82); P=0.602
Mother  1.32 (1.13-1.55); P<0.001

Within individual  0.90 (0.65-1.25); P=0.536

Cousin  1.10 (1.00-1.20); P=0.048
Uncle  0.89 (0.79-1.00); P=0.044
Aunt  1.22 (1.07-1.40); P=0.003

Full sibling  1.31 (1.08-1.59); P=0.006
Father  1.08 (0.94-1.24); P=0.273
Mother  1.39 (1.17-1.64); P<0.001

Within individual  1.05 (0.83-1.33); P=0.702

Cousin  1.11 (1.05-1.18); P=0.001
Uncle  1.15 (0.99-1.34); P=0.069
Aunt  1.18 (1.10-1.26); P<0.001

Full sibling  1.15 (1.01-1.32); P=0.039
Father  1.17 (0.99-1.40); P=0.073
Mother  1.18 (1.08-1.28); P<0.001

Within individual  1.26 (1.09-1.46); P=0.002

Cousin  1.12 (1.08-1.16); P<0.001
Uncle  1.19 (1.12-1.25); P<0.001
Aunt  1.21 (1.14-1.27); P<0.001

Full sibling  1.35 (1.25-1.47); P<0.001
Father  1.18 (1.10-1.27); P<0.001
Mother  1.47 (1.37-1.57); P<0.001

Within individual  1.59 (1.47-1.72); P<0.001

Cousin  1.05 (0.89-1.24); P=0.570
Uncle  1.08 (0.71-1.64); P=0.716
Aunt  1.16 (1.04-1.30); P=0.010

Full sibling  0.95 (0.67-1.35); P=0.770
Father  1.00 (0.59-1.68); P=0.989
Mother  1.61 (1.39-1.87); P<0.001

Within individual  1.45 (1.01-2.10); P=0.047

Cousin  0.98 (0.94-1.02); P=0.411
Uncle  1.01 (0.95-1.08); P=0.692
Aunt  1.02 (0.95-1.09); P=0.637

Full sibling  0.98 (0.89-1.07); P=0.643
Father  1.05 (0.97-1.14); P=0.247
Mother  1.03 (0.95-1.13); P=0.462

Within individual  0.97 (0.88-1.07); P=0.572

Cousin  1.04 (1.02-1.05); P<0.001
Uncle  1.05 (1.02-1.08); P<0.001
Aunt  1.12 (1.09-1.14); P<0.001

Full sibling  1.14 (1.10-1.18); P<0.001
Father  1.13 (1.09-1.17); P<0.001
Mother  1.25 (1.21-1.29); P<0.001

Within individual  1.26 (1.22-1.30); P<0.001

Cousin  1.00 (0.95-1.05); P=0.991
Uncle  1.06 (0.98-1.15); P=0.153
Aunt  1.13 (1.04-1.22); P=0.004

Full sibling  1.17 (1.06-1.30); P=0.002
Father  1.11 (1.00-1.24); P=0.045
Mother  1.21 (1.09-1.33); P<0.001

Within individual  1.15 (1.03-1.28); P=0.013

Cousin  1.02 (0.94-1.10); P=0.627
Uncle  0.95 (0.83-1.09); P=0.445
Aunt  1.03 (0.95-1.12); P=0.501

Full sibling  1.26 (1.07-1.49); P=0.005
Father  1.06 (0.90-1.25); P=0.462
Mother  1.05 (0.94-1.18); P=0.368

Within individual  0.85 (0.68-1.07); P=0.173

Cousin  1.08 (0.98-1.18); P=0.111
Uncle  0.98 (0.88-1.09); P=0.685
Aunt  1.12 (0.99-1.27); P=0.082

Full sibling  1.13 (0.93-1.39); P=0.225
Father  1.17 (1.03-1.33); P=0.014
Mother  1.21 (1.04-1.42); P=0.014

Within individual  1.24 (0.99-1.54); P=0.056

Cousin  1.01 (0.98-1.04); P=0.517
Uncle  1.06 (1.00-1.12); P=0.056
Aunt  1.03 (0.96-1.10); P=0.480

Full sibling  1.02 (0.95-1.10); P=0.541
Father  1.20 (1.12-1.29); P<0.001
Mother  1.40 (1.29-1.52); P<0.001

Within individual  1.28 (1.21-1.37); P<0.001

Odds ratios with 95% confidence intervals



17 
 
Supplementary Figure S8: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ celiac disease, Crohn’s 

disease and ulcerative colitis after exclusion of individuals who have received a diagnosis of irritable bowel syndrome (adjusted for year of birth of index and 

relative if applicable). The x-axes are log-transformed. 
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Cousin  1.03 (1.00-1.06); P=0.071
Uncle  1.11 (1.00-1.23); P=0.043
Aunt  1.08 (1.00-1.17); P=0.044

Full sibling  1.20 (1.13-1.28); P<0.001
Father  1.10 (0.94-1.29); P=0.235
Mother  1.13 (1.02-1.25); P=0.014

Within individual  1.39 (1.31-1.47); P<0.001

Cousin  1.01 (0.96-1.05); P=0.725
Uncle  1.11 (1.03-1.19); P=0.004
Aunt  1.17 (1.10-1.26); P<0.001

Full sibling  1.17 (1.07-1.28); P=0.001
Father  1.14 (1.04-1.25); P=0.005
Mother  1.16 (1.06-1.27); P=0.001

Within individual  1.24 (1.13-1.36); P<0.001

Cousin  0.98 (0.94-1.01); P=0.217
Uncle  1.04 (0.99-1.10); P=0.134
Aunt  1.04 (0.98-1.10); P=0.239

Full sibling  1.00 (0.92-1.08); P=0.958
Father  1.07 (0.99-1.15); P=0.098
Mother  1.05 (0.97-1.13); P=0.248

Within individual  1.06 (0.97-1.15); P=0.215

Odds ratios with 95% confidence intervals
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Supplementary Figure S9: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 

with adjustment for the county of birth of the index individuals (and for year of birth of index and relative if applicable). The x-axes are log-transformed. 
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Cousin  1.04 (1.01-1.07); P=0.017
Uncle  1.13 (1.02-1.25); P=0.019
Aunt  1.10 (1.02-1.19); P=0.011

Full sibling  1.25 (1.17-1.33); P<0.001
Father  1.12 (0.96-1.31); P=0.153
Mother  1.23 (1.12-1.35); P<0.001

Within individual  1.43 (1.35-1.52); P<0.001

Cousin  1.02 (0.95-1.10); P=0.595
Uncle  0.90 (0.67-1.20); P=0.460
Aunt  1.05 (0.95-1.17); P=0.302

Full sibling  1.20 (1.03-1.40); P=0.017
Father  0.93 (0.65-1.34); P=0.705
Mother  1.20 (1.07-1.35); P=0.003

Within individual  1.64 (1.42-1.89); P<0.001

Cousin  1.08 (1.02-1.15); P=0.009
Uncle  1.03 (0.95-1.12); P=0.426
Aunt  1.14 (1.09-1.20); P<0.001

Full sibling  1.23 (1.06-1.44); P=0.006
Father  1.19 (1.08-1.31); P=0.001
Mother  1.32 (1.24-1.40); P<0.001

Within individual  1.38 (1.18-1.62); P<0.001

Cousin  0.99 (0.88-1.12); P=0.847
Uncle  1.13 (0.85-1.48); P=0.400
Aunt  1.25 (1.12-1.38); P<0.001

Full sibling  1.53 (1.19-1.98); P=0.001
Father  1.31 (0.90-1.88); P=0.154
Mother  1.30 (1.13-1.50); P<0.001

Within individual  1.04 (0.73-1.47); P=0.833

Cousin  1.13 (1.04-1.23); P=0.006
Uncle  0.96 (0.87-1.05); P=0.349
Aunt  1.21 (1.09-1.35); P=0.001

Full sibling  1.26 (1.03-1.55); P=0.026
Father  1.04 (0.93-1.17); P=0.497
Mother  1.41 (1.23-1.61); P<0.001

Within individual  1.39 (1.12-1.72); P=0.003

Cousin  1.12 (1.06-1.19); P<0.001
Uncle  1.14 (1.00-1.29); P=0.045
Aunt  1.13 (1.07-1.19); P<0.001

Full sibling  1.10 (0.94-1.27); P=0.240
Father  1.13 (0.96-1.31); P=0.133
Mother  1.17 (1.09-1.25); P<0.001

Within individual  1.34 (1.15-1.57); P<0.001

Cousin  1.09 (1.06-1.13); P<0.001
Uncle  1.14 (1.09-1.19); P<0.001
Aunt  1.18 (1.14-1.23); P<0.001

Full sibling  1.33 (1.24-1.42); P<0.001
Father  1.19 (1.13-1.25); P<0.001
Mother  1.46 (1.39-1.53); P<0.001

Within individual  1.40 (1.31-1.50); P<0.001

Cousin  0.97 (0.83-1.12); P=0.650
Uncle  1.06 (0.80-1.40); P=0.684
Aunt  1.16 (1.06-1.28); P=0.002

Full sibling  1.04 (0.71-1.53); P=0.841
Father  1.07 (0.75-1.53); P=0.720
Mother  1.62 (1.45-1.82); P<0.001

Within individual  1.70 (1.15-2.50); P=0.008

Cousin  0.97 (0.93-1.01); P=0.097
Uncle  1.04 (0.98-1.09); P=0.221
Aunt  1.06 (1.00-1.12); P=0.037

Full sibling  1.05 (0.96-1.15); P=0.308
Father  1.08 (1.01-1.16); P=0.034
Mother  1.11 (1.03-1.19); P=0.004

Within individual  1.06 (0.96-1.16); P=0.258

Cousin  1.04 (1.02-1.05); P<0.001
Uncle  1.08 (1.05-1.10); P<0.001
Aunt  1.13 (1.11-1.15); P<0.001

Full sibling  1.20 (1.16-1.24); P<0.001
Father  1.15 (1.12-1.19); P<0.001
Mother  1.30 (1.27-1.33); P<0.001

Within individual  1.34 (1.30-1.38); P<0.001

Cousin  1.03 (0.99-1.08); P=0.149
Uncle  1.09 (1.02-1.17); P=0.013
Aunt  1.14 (1.07-1.22); P<0.001

Full sibling  1.17 (1.05-1.29); P=0.003
Father  1.16 (1.06-1.26); P=0.001
Mother  1.23 (1.13-1.33); P<0.001

Within individual  1.22 (1.11-1.35); P<0.001

Cousin  0.97 (0.89-1.05); P=0.435
Uncle  0.98 (0.86-1.11); P=0.708
Aunt  1.03 (0.95-1.11); P=0.497

Full sibling  1.25 (1.01-1.54); P=0.036
Father  1.13 (0.97-1.31); P=0.119
Mother  1.08 (0.97-1.19); P=0.167

Within individual  1.05 (0.81-1.36); P=0.719

Cousin  1.00 (0.91-1.10); P=0.958
Uncle  1.01 (0.93-1.11); P=0.800
Aunt  1.09 (0.98-1.22); P=0.104

Full sibling  1.49 (1.19-1.87); P=0.001
Father  1.13 (1.01-1.27); P=0.033
Mother  1.22 (1.07-1.39); P=0.003

Within individual  1.51 (1.17-1.95); P=0.001

Cousin  1.01 (0.98-1.05); P=0.533
Uncle  1.08 (1.02-1.14); P=0.006
Aunt  1.07 (1.00-1.14); P=0.056

Full sibling  1.03 (0.96-1.12); P=0.405
Father  1.24 (1.15-1.33); P<0.001
Mother  1.45 (1.33-1.57); P<0.001

Within individual  1.29 (1.21-1.38); P<0.001

Odds ratios with 95% confidence intervals
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Supplementary Figure S10: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 

(adjusted for year of birth of index and relative if applicable). The case definitions of the autoimmune diseases only included Swedish national patient register 

recordings from 2001 or later. The x-axes are log-transformed. 
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Full sibling  1.16 (1.08-1.24); P<0.001
Father  1.00 (0.83-1.19); P=0.966
Mother  1.12 (1.01-1.24); P=0.032

Within individual  1.38 (1.30-1.47); P<0.001

Cousin  1.03 (0.96-1.11); P=0.386
Uncle  0.94 (0.70-1.27); P=0.697
Aunt  1.08 (0.97-1.20); P=0.163

Full sibling  1.25 (1.08-1.44); P=0.002
Father  1.06 (0.74-1.51); P=0.763
Mother  1.24 (1.10-1.40); P<0.001

Within individual  1.70 (1.49-1.93); P<0.001

Cousin  1.09 (1.04-1.15); P=0.001
Uncle  1.02 (0.94-1.10); P=0.683
Aunt  1.15 (1.09-1.21); P<0.001

Full sibling  1.18 (1.06-1.33); P=0.004
Father  1.18 (1.07-1.31); P=0.001
Mother  1.31 (1.23-1.40); P<0.001

Within individual  1.25 (1.10-1.42); P=0.001

Cousin  1.02 (0.92-1.14); P=0.712
Uncle  1.17 (0.88-1.55); P=0.284
Aunt  1.24 (1.11-1.38); P<0.001

Full sibling  1.53 (1.24-1.89); P<0.001
Father  1.32 (0.90-1.93); P=0.150
Mother  1.32 (1.15-1.53); P<0.001

Within individual  1.01 (0.76-1.34); P=0.970

Cousin  1.12 (1.04-1.20); P=0.004
Uncle  0.96 (0.87-1.06); P=0.388
Aunt  1.21 (1.08-1.36); P=0.001

Full sibling  1.25 (1.07-1.47); P=0.006
Father  1.04 (0.92-1.17); P=0.546
Mother  1.39 (1.21-1.60); P<0.001

Within individual  1.24 (1.04-1.48); P=0.016

Cousin  1.11 (1.05-1.18); P<0.001
Uncle  1.12 (0.98-1.29); P=0.104
Aunt  1.14 (1.07-1.21); P<0.001

Full sibling  1.18 (1.04-1.33); P=0.008
Father  1.17 (0.99-1.38); P=0.057
Mother  1.15 (1.07-1.24); P<0.001

Within individual  1.38 (1.22-1.57); P<0.001

Cousin  1.09 (1.06-1.12); P<0.001
Uncle  1.13 (1.09-1.18); P<0.001
Aunt  1.17 (1.12-1.22); P<0.001

Full sibling  1.31 (1.24-1.39); P<0.001
Father  1.17 (1.11-1.23); P<0.001
Mother  1.43 (1.36-1.51); P<0.001

Within individual  1.49 (1.40-1.57); P<0.001

Cousin  1.02 (0.90-1.16); P=0.747
Uncle  1.02 (0.77-1.36); P=0.865
Aunt  1.16 (1.06-1.28); P=0.002

Full sibling  1.21 (0.94-1.57); P=0.145
Father  1.03 (0.72-1.48); P=0.857
Mother  1.64 (1.46-1.84); P<0.001

Within individual  1.79 (1.38-2.32); P<0.001

Cousin  0.97 (0.94-1.01); P=0.156
Uncle  1.03 (0.97-1.09); P=0.325
Aunt  1.03 (0.97-1.10); P=0.284

Full sibling  1.02 (0.94-1.10); P=0.717
Father  1.03 (0.96-1.12); P=0.398
Mother  1.11 (1.02-1.19); P=0.010

Within individual  1.08 (0.99-1.17); P=0.087

Cousin  1.04 (1.02-1.05); P<0.001
Uncle  1.06 (1.03-1.08); P<0.001
Aunt  1.12 (1.10-1.14); P<0.001

Full sibling  1.17 (1.14-1.21); P<0.001
Father  1.13 (1.10-1.17); P<0.001
Mother  1.28 (1.25-1.31); P<0.001

Within individual  1.33 (1.29-1.37); P<0.001

Cousin  1.02 (0.98-1.07); P=0.330
Uncle  1.12 (1.04-1.21); P=0.002
Aunt  1.15 (1.07-1.23); P<0.001

Full sibling  1.19 (1.09-1.30); P<0.001
Father  1.12 (1.01-1.24); P=0.024
Mother  1.27 (1.16-1.38); P<0.001

Within individual  1.26 (1.15-1.38); P<0.001

Cousin  0.99 (0.92-1.06); P=0.763
Uncle  0.94 (0.82-1.07); P=0.332
Aunt  1.03 (0.95-1.12); P=0.452

Full sibling  1.20 (1.02-1.41); P=0.024
Father  1.09 (0.93-1.27); P=0.299
Mother  1.06 (0.95-1.18); P=0.304

Within individual  0.87 (0.70-1.08); P=0.203

Cousin  1.06 (0.98-1.16); P=0.148
Uncle  0.98 (0.88-1.08); P=0.632
Aunt  1.14 (1.01-1.28); P=0.029

Full sibling  1.22 (1.02-1.46); P=0.029
Father  1.13 (1.00-1.28); P=0.043
Mother  1.15 (1.00-1.33); P=0.056

Within individual  1.29 (1.06-1.56); P=0.011

Cousin  1.01 (0.97-1.04); P=0.664
Uncle  1.06 (1.00-1.12); P=0.054
Aunt  1.03 (0.96-1.10); P=0.410

Full sibling  1.02 (0.95-1.10); P=0.558
Father  1.20 (1.12-1.29); P<0.001
Mother  1.41 (1.30-1.53); P<0.001

Within individual  1.29 (1.21-1.37); P<0.001

Odds ratios with 95% confidence intervals
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Supplementary Figure S11: The associations between index individual attention-deficit/hyperactivity disorder (ADHD) and index or relatives’ autoimmune disease 

(adjusted for year of birth of index and relative if applicable) after restricting to index individuals born 1987-2010. The x-axes are log-transformed. 
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Uncle  0.95 (0.70- 1.30); P=0.763
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Full sibling  1.25 (1.04- 1.51); P=0.017
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Cousin  1.06 (0.98- 1.16); P=0.157
Uncle  1.05 (0.96- 1.15); P=0.273
Aunt  1.16 (1.10- 1.23); P<0.001

Full sibling  1.30 (1.04- 1.62); P=0.022
Father  1.20 (1.07- 1.34); P=0.002
Mother  1.31 (1.22- 1.41); P<0.001

Within individual  1.32 (1.01- 1.72); P=0.041

Cousin  0.98 (0.83- 1.15); P=0.790
Uncle  1.16 (0.85- 1.58); P=0.343
Aunt  1.23 (1.09- 1.38); P=0.001

Full sibling  1.60 (1.11- 2.31); P=0.013
Father  1.32 (0.87- 2.00); P=0.196
Mother  1.38 (1.18- 1.60); P<0.001

Within individual  1.22 (0.75- 1.98); P=0.427

Cousin  1.09 (0.97- 1.23); P=0.143
Uncle  0.94 (0.84- 1.04); P=0.236
Aunt  1.17 (1.03- 1.32); P=0.013

Full sibling  1.44 (1.08- 1.91); P=0.013
Father  1.05 (0.92- 1.19); P=0.467
Mother  1.41 (1.21- 1.63); P<0.001

Within individual  1.14 (0.78- 1.66); P=0.513

Cousin  1.14 (1.05- 1.23); P=0.002
Uncle  1.09 (0.94- 1.25); P=0.251
Aunt  1.15 (1.09- 1.23); P<0.001

Full sibling  1.18 (0.96- 1.45); P=0.107
Father  1.17 (0.99- 1.38); P=0.058
Mother  1.15 (1.06- 1.24); P<0.001

Within individual  1.45 (1.15- 1.84); P=0.002

Cousin  1.11 (1.06- 1.15); P<0.001
Uncle  1.14 (1.08- 1.19); P<0.001
Aunt  1.16 (1.11- 1.22); P<0.001

Full sibling  1.31 (1.20- 1.43); P<0.001
Father  1.18 (1.11- 1.25); P<0.001
Mother  1.45 (1.37- 1.53); P<0.001

Within individual  1.35 (1.24- 1.47); P<0.001

Cousin  1.03 (0.83- 1.27); P=0.817
Uncle  1.05 (0.76- 1.45); P=0.789
Aunt  1.14 (1.03- 1.27); P=0.015

Full sibling  1.19 (0.66- 2.16); P=0.569
Father  0.72 (0.44- 1.18); P=0.197
Mother  1.68 (1.48- 1.91); P<0.001

Within individual  0.53 (0.17- 1.66); P=0.274

Cousin  0.94 (0.89- 0.99); P=0.014
Uncle  1.02 (0.96- 1.09); P=0.463
Aunt  1.06 (1.00- 1.13); P=0.067

Full sibling  1.03 (0.91- 1.16); P=0.690
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Mother  1.13 (1.04- 1.22); P=0.002

Within individual  1.03 (0.90- 1.18); P=0.634

Cousin  1.03 (1.01- 1.05); P=0.001
Uncle  1.07 (1.04- 1.10); P<0.001
Aunt  1.13 (1.11- 1.16); P<0.001

Full sibling  1.20 (1.15- 1.25); P<0.001
Father  1.15 (1.11- 1.19); P<0.001
Mother  1.30 (1.27- 1.34); P<0.001

Within individual  1.30 (1.25- 1.35); P<0.001

Cousin  0.99 (0.93- 1.05); P=0.657
Uncle  1.11 (1.03- 1.20); P=0.007
Aunt  1.13 (1.05- 1.21); P=0.001

Full sibling  1.22 (1.07- 1.38); P=0.003
Father  1.15 (1.04- 1.26); P=0.004
Mother  1.32 (1.21- 1.44); P<0.001

Within individual  1.13 (0.99- 1.29); P=0.073

Cousin  0.91 (0.81- 1.03); P=0.143
Uncle  0.95 (0.83- 1.10); P=0.487
Aunt  1.07 (0.98- 1.16); P=0.141

Full sibling  1.40 (1.02- 1.90); P=0.034
Father  1.20 (1.02- 1.41); P=0.027
Mother  1.14 (1.02- 1.28); P=0.021

Within individual  1.35 (0.88- 2.07); P=0.171

Cousin  1.04 (0.91- 1.20); P=0.547
Uncle  1.06 (0.96- 1.17); P=0.221
Aunt  1.14 (1.01- 1.28); P=0.032

Full sibling  1.16 (0.72- 1.86); P=0.552
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Within individual  0.94 (0.46- 1.91); P=0.870
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Full sibling  1.05 (0.96- 1.15); P=0.313
Father  1.21 (1.12- 1.31); P<0.001
Mother  1.44 (1.32- 1.57); P<0.001

Within individual  1.27 (1.17- 1.37); P<0.001
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